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WHAT IS CLAIMED IS: / 
1 A method of treating or identifying diseased tissues in a parent, 

comprising: / 

(A) administering to said patient a bi-specific antibody or Wtibody 
fragment having at least one arm that specifically binds a targeted tissue and at 
least one other arm that specifically binds a targetable conjugate; / 

(B) optionally, administering to said patient a clearing composition, 
and allowing said composition to clear non-localized antibodies or antibody 
fragments from circulation; / 

(C) administering to said patient a first targetable conjugate which 
comprises a carrier portion which comprises or bears at least one epitope 
recognizable by said at least one other arm of said b/specific antibody or 
antibody fragment, and one or more conjugated therapeutic or diagnostic agents, 

:ymes; and / 

(D) when said targetable conjugate comprises an enzyme, further 

[ministering to said patient / 

1) a prodrug, when said enzyme is capable of converting said 

prodrug to a drug at th/target site; or 

2) a drug which/is capable of being detoxified in said patient 
to form an intermediate of lower toxicity, when said enzyme is 
capable of reconverting said detoxified intermediate to a toxic 
form, and, therefore, of increasing the toxicity of said drug at the 
target siteyor 

3) a/prodrug which is activated in said patient through 
natura/processes and is subject to detoxification by conversion to 
an intermediate of lower toxicity, when said enzyme is capable of 
reconverting said detoxified intermediate to a toxic form, and, 
therefore, of increasing the toxicity of said drug at the target site, 

/ or 

/ 4) a second targetable conjugate which comprises a carrier 
/ portion which comprises or bears at least one epitope 
/ recognizable by said at least one other arm of said bi-specific 
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antibody or antibody fragment/and4 prodrug, when said enzyme 
is capable of converting said prodrug to a drug at the target site. 



2. The method of claim 1 , further comprising, when said/first 
targetable conjugate comprises a prodrug, administering a secono^argetable 
conjugate which comprises a carrier p6rtion which comprises o/bears at least 
one epitope recognizable by said at least one other arm of sau/bi-specific 
antibody or antibody fragment, and an enzyme capable of converting said 
prodrug to a drug or of reconverting a detoxified intermediate of said drug to a 
toxic form. 

3 . The method of claim 1 , wherein saM therapeutic agent comprises 
one or more radioactive isotopes useful for ki/ing diseased tissue. 



4. The method of claim 1 , wherein said therapeutic agent comprises 
boron atoms, and said memod^rlher/omprises the step of irradiating said 
boron atoms localized at sai/ iisf \s/d tissue, thereby effecting BNCT of said 
diseased tissue. 



5. The method 
enriched. 




claimVw^ rein said boron atoms are boron- 10 



6. The method of claim 1 , wherein said therapeutic agent comprises 
one or more toxinsy 

7. /he method of claim 1, wherein said therapeutic agent comprises 
one or moreydrugs. 

8/ The method of claim 1, wherein said therapeutic agent comprises 
one or/more prodrugs. 

9. The method of claim 1 , wherein said diagnostic agent comprises 
ie or more radioactive isotopes useful for detecting diseased tissue. 
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10. The method of claim 1 , wherein^ diagnostic agent comprises 
one or more image enhancing agentsfor uj^nmagnetic resonance imaging 
(MRI). 

11. The method of^jahn 9, wherein said radioactive isotope is used 
to perform positron-emission tomography (PET). 

12. The method of claim 1 , wherein said at least one arm that 
specifically binds a targeted tissue is a monoclonal antibody or a fragment of a 
monoclonal antibody. 

13 . The method of claim 1 , wherein said at least one other arm that 
specifically binds a targetable conjugate is a monoclonal antibody or a fragment 
of a monoclonal antibody. 

14. The method of claim 1 , wherein said at least one arm that 
specifically binds a targeted tissue is a humanized antibody or a fragment of a 
humanized antibody. 

15. The method of claim 1, wherein said at least one other arm that 
specifically binds a targetable conjugate is a humanized antibody or a fragment 
of a humanized antibody. 

16. The method of claim 1, wherein said targetable conjugate 
comprises a peptide. 

7 . The method of claim ly^erein said targetable conjugate 
comprises a carbohydrate. 




18. The method/M claim 1 , wherein said targetable conjugate 
comprises one or more/haptens. 
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19. The method of claim 1, wherein said targetable conjugate 
comprises one or more chelators or melal-chelate complexes. 




20. The method ofclaim 1, wherein said bi-specific antibody or 
ntibody fragment furtijgf comprises a radionuclide. 

21 . The method of claim 16, wherein said peptide is XAjly-D-Tyr-D 
Trp-Gly-D-Lys(X)-Gly-D-Tyr-D-Trp-OH, where X represents^ moiety selected 
from the group consisting of a free amino acid group, a protected amino acid 
group, a chelating agent and a metal-chelate complex. 




1 . 22. The method of claim 16, wherein said peptide is Ac-Cys(Y)-D 
Tyr-D-Trp-Gly-D-Cys(Y)-Gly-D-Tyr-D-Trp-QH, where Y represents a 
selected from the group consisting of a free thiol group, a protected thiol group, 
a chelating agent and a metal-chelate complex. 



23 . The method of/clauji 16, wherein said peptide^ 
Tyr-D-Trp-Gly-D-Lys(Ac)-Gly-lt4odo-Tyr-D-Trp-OH 







24. The method of^aim 16, wherein said peptide comprises two or 
more different chelators whih can be complexed selectively with different metal 
ions, one or both of sanations being a diagnostically useful radioisotope or a 
therapeutic radioisotope. 

25. Thfe method of claim 19, wherein at least one of said chelators is 



p -y a hard base chelator for a hard acid cation, and at least one of said chelators is a 
^ ^ soft base chelator for a soft acid cation. 

* V / 



1 



^ lj>. The method of claim 25 , wherein said hard base chelator 

^j/ comprises carboxylate and amine groups. 

,Jr of/3 
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27. The method of claim 26, wherein said hard base chelator is 
DTP A, NOTA, DOTA or TETA. 

28 . The method of claim wherein said soft base chelator 
comprises at least one sulfur-^onta^ning group. 

fr 

29. The method ^jelaim 28, wherein said soft base chelator is a 
substituted or unsuhstituted thiosemicarbazonylglyoxylcysteine (TscGCys) or 
miosemicarbazinylacetylcy steine (TscACys) . 
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30. A kit useful for treating or identifying diseased tissues in a 
comprising: 

(A) a bi-specific antibody or antibody fragment having at leasUme 
arm that specifically binds a targeted tissue and at least one other arm/that 
specifically binds a targetable conjugate; 

(B) a first targetable conjugate which comprises a carrier portion 
which conjprises or bears at least one epitope recognizable by said at least one 
olhefarm of skid bi-specific antibody or antibody fragment, and one or more 
conjugated therapeutic or diagnostic agents, or enzymes; and 

(C) / optionally, a clearing composition useful for clearing non- 
localized antibodies and antibody fragments; aj 

optionally, when said first ta/getable conjugate comprises an 



enzyme 



1) a prodrug, when said enzyme is capable of converting said 
prodrug to a drug a/the target site; or 

2) a drug which is capable of being detoxified in said patient 
to form an intermediate of lower toxicity, when said enzyme is 
capable of reconverting said detoxified intermediate to a toxic 
form, and, therefore, of increasing the toxicity of said drug at the 
target/site, or 

3) / a prodrug which is activated in said patient through 
Mural processes and is subject to detoxification by conversion to 

an intermediate of lower toxicity, when said enzyme is capable of 
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reconverting said detoxified intermediate to a toxic form, and, 
therefore, of increasing the toxicity of said drug at the targeTsite, 
or 

4) a second targetable conjugate whiphTcomprises a carrier 

ortion which comprises or beanj^arfeast one epitope 
recognizable by said at le^sfone other arm of said bi-specific 
antibody or antib^djTftagment, and a prodrug, when said enzyme 
is capable^fconverting said prodrug to a drug at the target site. 



31. The kit of claim 30, further comprising, when said first targptable 
conjugate comprises a prodrug, a second targetable conjugate which cop*prises a 
carrier portion which comprises oi^^s^at^east one epitope recogn^able by 
said at least one other arm of said bi-specific antibody or antibody fragment, and 
an enzyme capable of converting said prodrug to a drug or (^reconverting a 
detoxified intermediate of said drug to a toxic form. 

32. A bi-specific antibody or antibody fragment having at least one 
arm that specifically binds a targeted tissue and/at least one other arm that 
specifically binds a targetable conjue&te. 



33. The bi-specific antibody 
wherein said antibody or antibody itag^ieni 



antibody fragment of claim 32, 
is humanized. 



34. The bi-specific^ antibody or antibody fragment of claim 32, 
wherein said antibody or antibody fragment is monoclonal. 



35. A recombinant DNA construct comprising an expression cassette 
capable of producing in a host cell a bi-specific antibody or antibody fragment 
having at least one arm that specifically binds a targeted tissue and at least one 
other arm tha/specifically binds a targetable conjugate, wherein said construct 
comprises, m the 5' to 3' direction of transcription, a transcriptional initiation 
regulator/ region functional in said host cell, a translational initiation regulatory 
region functional in said host cell, a DNA sequence encoding said bi-specific 
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antibody or antibody fragment, and a transcriptional and translational, 
termination regulatory region functional in said host cell, wherein said bi- 
specific antibody or antibody fragment is under the control of said /egulatory 
regions. 

36. A set of expression cassettes capable of producing a bi-specific 
antibody or antibody fragment having at least one arm that specifically binds to a 
targeted tissue and at least one other arm that specifically binds to a targetable 
conjugate, wherein each cassette comprises, in the 5' to 3r direction of 
transcription, a transcriptional initiation regulatory region functional in a host 
cell, a translational initiation regulatory region functional in said host cell, a 
DNA sequence encoding a fragment of said bi-specnfic antibody, and a 
transcriptional and translational termination regulatory region functional in said 
host cell, wherein said fragment is under the c/ntrol of said regulatory regions. 



37. A method of prepari 
fragment having at least one arm 



least one other arm that specifical 

(A) introducing the recjp: 

cell; 

(B) growing said cel. 
fragment. 



ig albi/specific antibody or antibody 
at specifically binds a targeted tissue and at 
y binds a targetable conjugate, comprising: 
[WjUJN^ construct of claknl>into a host 

isolating said antibody or antibody ^ ^ 



anc 



38. The method of claim 37, wherein said host cell is a mammalian 



cell. 



39. Theinethod of claim 38, wherein said mammalian cell is a 
zygote, and said introduction of said recombinant DNA construct produces a 
transgenic anii^al capable of producing said bi-specific antibody or antibody 
fragment. 



40/ The method of claim 37, wherein said host cell is an insect cell. 
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41 The method of claim 37, wherein said host cell is an bacterial 



cell. 



y 
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42. The method of claim 37, wherein one or more arms/of said bi- 
specific antibody or antibody fragment has multiple binding sites /for its 
respective hapten. / 

43 . A method of preparing a bi-specific fusion protein having at least 
one arm that specifically binds a targeted tissue and at lea/ one other arm that 
specifically binds a targetable conjugate, comprising: / 

(1) (A) introducing into a host cell a recombinant DNA construct 
comprising an expression cassette capable of producing in said 
host cell a fragment of said bi-specVFic fusion protein, wherein 
said construct comprises^ the 5/ to 3' direction of transcription, 
a transcriptional initiation reWatory region functional in said 
host cell, a translati/nal imtiition regulatory region functional in 
said host cell, a DNA seqMice encoding a scFv linked to a Fd 
fragment, and a trLscrir/iorial-and translational termination 
regulatory region (functional in said host cell, wherein said 
fragment of said bWecific fusion protein is under the control of 
said regulatory regions; 

(B) co-introducing into said host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said host /Cell a light-chain antibody fragment which is 
complementary to said Fd fragment in (A) and which when 
associated with said Fd fragment forms a Fab fragment whose 
binding site is specific for said targeted tissue, wherein said 
construct comprises, in the 5' to 3' direction of transcription, a 

ascriptional initiation regulatory region functional in said host 
/ell, a translational initiation regulatory region functional in said 
^host cell, a DNA sequence encoding a light-chain antibody 
fragment, and a transcriptional and translational termination 
regulatory region functional in said host cell, wherein said light- 
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chain antibody fragment is under the control of said regulatory 
regions; 

(C) growing said cell and isolating said bi-specific fusion 
protein, or 

(2) (A) introducing into a first host cell a recombinant DNA 

construct comprising an expression cassette capable of producing 
in said first host cell a fragment of said bi-specifie fusion protein, 
wherein said construct comprises, in the 5' to f direction of 
transcription, a transcriptional initiation regulatory region 
functional in said first host cell, a translational initiation 
regulatory region functional in said first host cell, a DNA 
sequence encoding a scFv linked to a Ftf fragment, and a 
transcriptional and translational termin4tion regulatory region 
functional in said first host cell, wherein said fragment of said bi- 
specific fusion protein is under fly control of said regulatory 
regions; 

(B) introducing into / X'second host cell a recombinant DNA 
construct comprising An expression cassette capable of producing 
in said second host fell a lAht-chain antibody fragment which is 
complementary to skid M^agment in (2)(A) and which when 
associated with said^ fi4gment forms a Fab fragment whose 
binding site is specific for said targeted tissue, wherein said 
construct comprises, in the 5' to 3' direction of transcription, a 
transcriptionaMnitiation regulatory region functional in said 
second host/ell, a translational initiation regulatory region 
functional/In said second host cell, a DNA sequence encoding a 
light-ch&n antibody fragment, and a transcriptional and 
translational termination regulatory region functional in said 
secdnd host cell, wherein said light-chain antibody fragment is 
urider the control of said regulatory regions; 

(C) growing said first and second host cel ls; 

(D) optionally isolating said bi-specific fusionprotein 
fragment and said light-chain antibody fragment; and 
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(E) combining said fragments to produce a bi-specific fusion 
protein and isolating said bi-specific fusion protein. 

44. A method of preparing a bi-specific fusion protein having at least 
one arm that specifically binds a targeted tissue and at least one other arm that 
specifically binds a targetable conjugate, comprising: 

(1) (A) introducing into a host cell a recombinant/DNA construct 
comprising an expression cassette capable of producing in said 
host cell a fragment of said bi-specific fusion/protein, wherein 
said construct comprises, in the 5' to 3' defection of transcription, 
a transcriptional initiation regulatory region functional in said 
host ell, a translational initiation regulatory region functional in 
said host cell, a DNA sequence encoding a scFv linked to a light- 
chain antibody fragment, and a tran/criptional and translational 
termination regulatory region fun/tional in said host cell, wherein 
said fragment of said bi-specifu/ fusion protein is under the 
control of said regulatory regjfons; 

(B) co-mtrodudngWo J^aid host cell a recombinant DNA 
construct comprising a| expression cassette capable of producing 



gment which is complementary to said 
jmeoUri (A) and which when associated 



in said host cell a ] 
light-chain antibo 

with said light-cha)Lmtibody fragment forms a Fab fragment 
whose binding sife is specific for said targeted tissue, wherein 
said construct Emprises, in the 5' to 3' direction of transcription, 
a transcriptkfaal initiation regulatory region functional in said 
host cell,/ translational initiation regulatory region functional in 
said host cell, a DNA sequence encoding a Fd fragment, and a 
transcriptional and translational termination regulatory region 
functional in said host cell, wherein said Fd fragment is under the 
control of said regulatory regions; 

Jc) growing said cell and isolating said bi-specific fusion 
f protein, or 

(2) / (A) introducing into a first host cell a recombinant DNA 
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construct comprising an expression cassette capable of producing 
in said first host cell a fragment of said bi-specific fusion protein, 
wherein said construct comprises, in the 5' to 3' directioji of 
transcription, a transcriptional initiation regulatory rej 
functional in said first host cell, a translational initiaji 
regulatory region functional in said first host cell, I DNA 
sequence encoding a scFv linked to a light-chainAntibody 
fragment, and a transcriptional and translational termination 
regulatory region functional in said first hos/cell, wherein said 
fragment of said bi-specific fusion proteh/ is under the control of 
said regulatory regions; 

(B) introducing into a second host/cell a recombinant DNA 
construct comprising an expression/cassette capable of producing 
in said second host cell a Fd fragment which is complementary to 
said light-chain antibody fragment in (2)(A) and which when 
associated with said light-chain antibody fragment forms a Fab 
fragment whose bindings^ is specific for said targeted tissue, 
wherein said construc/Sprises, in the 5' to 3' direction of 
transcription, a transtdplonil initiation regulatory region 
functional in said siebndhost cell, a translational initiation 

mcti/naTia-s'aid second host cell, a DNA 
sequence encoding k-Fd fragment, and a transcriptional and 
translational termination regulatory region functional in said 
second host L\\, wherein said Fd fragment is under the control of 
said regulatory regions; 

rowing said first and second host cells; 

(D) /optionally isolatmpfaid-BT^ 
fragment and said Fd fragment; and 

(E) / combining said fragments to produce a bi-specific fusion 
pibtein and isolating said bi-specific fusion protein. 



45 . / The method of claim 43 , wherein said host cell is a mammalian 



cell. 
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cell. 



46 . The method of claim 43 , wherein said host cell is insect cell . 



47. The method of claim 43, wherein said hosfcell is a bacterial cell. 



48. The method of claim 44, w^ereir/said host cell is a mammalian 



49. The method of claim / 4VMierein said host cell is an insect cell. 

50. The method^ claim 44, wherein said host cell is a bacterial cell. 
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